398 DETAILED DIGITAL ANALYSES OF HIP AND KNEE RADIOGRAPHS IN AN EARLY OSTEOARTHRITIS COHORT (CHECK) PROVIDE INDIVIDUAL JOINT CHARACTERISTICS INDEPENDENT OF DISEASE  by Kinds, M.B. et al.
Osteoarthritis and Cartilage Vol. 17, Supplement 1 S209
reﬂections from the tissue surface and from interface between
the tissue and the glass were received by the transducer and
were introduced into a digital oscilloscope. The sound speed was
calculated by Fourier-transforming the waveform.
Results: B-mode image. The resolution was enough to visualize
surface morphology of the articular cartilage and the subchon-
dral bone. Compared with histological sections observed by light
microscope, the intensity distribution within the articular cartilage
corresponded well with the non-calciﬁed and calciﬁed zone. Com-
pared with SAM images, the sound speed of the non-calciﬁed
zone was low and that of the calciﬁed zone was high (Figure 1).
Figure 1. 3-D reconstruction image. HFUM provides microscopic surface mor-
phology of the articular cartilage.
Conclusions: HFUM has potential to evaluate in-vivo imaging
of early lesions of OA and monitoring of the disease. Further
study was needed to clarify the origin of the echo in the articular
cartilage.
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Background: Psoriasis arthritis (PsA) is an inﬂammatory arthritis.
Mainly affected are the distal interphalangeal joints (DIPs) of the
hands. Erosive Osteoarthritis (EoA), is a rapid progressing and
painful disease leading to destruction of the DIPs as well. Both
diseases are leading to joint deformities. Early diagnosis and the
right treatment are important to prevent invalidity.
Aim: To characterize those two ethnities of joint destruction we
used MRI Tesla 1.5 as an imaging tool. To the authors’ best
knowledge, this is the ﬁrst study to detect and compare radiological
hand affections of PsA and EoA with the high resolution MRI Tesla
1.5 technique.
Methods: We compared 10 patients in this prospective pilot study
(PsA: 4 patients, 4 women, average age 51 years; EoA: 6 patients,
1 man, 5 women, average age 63 years). None of them was under
immunsuppressive treatment at that time imaging. All subjects
were suffering from tender and swollen DIPs caused by psoriatic
arthritis or erosive osteoarthritis. A MRI Tesla 1.5 was performed
and independently interpreted by two experienced radiologists
Results: Comparing the EoA with the PsA group, MRI showed
in every case of PsA a contrast enhancement in the periostal
tissue, which couldn’t be detected by EoA patients. With regard
to erosions and peristostal ossiﬁcations there are no signiﬁcant
differences between these two ethnities.
Conclusions: Since the differential diagnosis between PsA and
EoA is difﬁcult, the results of this pilot study support to the idea,
that high resolution MR Imaging may be a provide additional
diagnostic tool to differentiate these two ethnithis. Further studies
are needed to address this imaging characteristics.
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Purpose: To evaluate whether accurately measured radiographic
features by digital analyses 1) are related to severity of osteoarthri-
tis (OA) and 2) represent joint characteristics of an individual.
Methods: In CHECK (Cohort Hip & Cohort Knee) 1002 par-
ticipants with early complaints related to OA were included for
evaluation of clinical and radiographic features of OA during 10
years of follow-up. At baseline mean age of participants (79%
female) was 56 (±5) years and 45% of participants suffered from
hip and knee pain, 36% of knee pain only, and 18% of hip pain
only, with a median VAS of 3 (2-5). Baseline standardised radio-
graphs (AP pelvis and PA semiﬂexed) were analysed with digital
image analysis using Holy’s software-β19/20™ and Knee Images
Digital Analysis (KIDA) providing continuous measures of mini-
mum JSW and mean JSW of hip radiographs and minimum and
mean JSW, total osteophyte area and mean bone density (BD) of
knee radiographs. Both methods have shown to measure charac-
teristics of OA in established OA. At baseline 93% of participants
had no/doubtful OA in hips or knees (Kellgren & Lawrence grade
(KLG) 0&I) and only 7% had minimal/moderate OA (KLG II&III).
Digital analysis was compared with conventional KLG to study
validity of measuring individual joint characteristics. Importantly,
it was evaluated whether separate outcomes represented joint
characteristics of an individual and/or were related to OA. In this
case, radiographic OA will affect an individual’s normal anatomy
resulting in lower correlation between joints. Comparisons were
made between contralateral (left vs. right hip and left vs. right
knee), ipsilateral (e.g. left hip vs. left knee) and diagonal joints
(e.g. left hip vs. right knee) for all participants and for subgroups of
participants without (KLG 0&I) and with (KLG II&III) radiographic
OA. Pearson correlation coefﬁcients were determined for compar-
ison of digital analyses with KLG and for comparison between
joints within participants.
Results: 1) In these participants with early complaints related to
OA, signiﬁcant correlations were found between the conventional
KLG and separate features as measured by digital image analy-
ses: R=-0.36 for minimum JSW and R=-0.24 for mean JSW of the
hip (both p<0.001). For the knee correlations found were R=-0.19,
-0.19, 0.36 and 0.10 for minimum and mean JSW, osteophyte area
and BD respectively, all p<0.001. Irrespectively, within one KLG
a large variation was found for outcome measures of the digital
analyses. 2) Overall signiﬁcant correlations between individual ra-
diographic features of different joints (contralateral, ipsilateral and
diagonal) within participants were found. Strong correlations were
found in the subgroup with KLG 0&I, especially between contralat-
eral joints: correlations for minimum and mean JSW of hips, and
minimum JSW, mean JSW, osteophyte area and BD of knees
were R=0.72, 0.81, 0.70, 0.71, 0.56, and 0.89 (all p<0.001) re-
spectively. Importantly, in the subgroup with radiographic OA (KLG
II&III) most correlations disappeared, suggesting a disruption of
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the normal anatomy by asymmetrical appearance of radiographic
features in isolated joints of individual participants.
Conclusions: In an early OA cohort accurately measured radio-
graphic features reveal generalised radiographic joint character-
istics independent of OA, and asymmetry in radiographic joint




DO BASELINE SYNOVITIS AND EFFUSION PREDICT
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Purpose: Synovitis and effusion are frequently present in os-
teoarthritis (OA) and correlate with pain and other clinical out-
comes. High grade synovitis is associated with structural dete-
rioration in some studies longitudinally. This is consistent with
theories suggesting that synovitis present in OA is triggered by
cartilage detritus, which stimulates activation of synoviocytes and
thus may be a secondary phenomenon. However, the data sup-
porting this theory are limited. Synovial inﬂammation does appear
to occur in early OA, but as to whether it occurs prior to damage
to other tissues remains unclear.
Aim of the study was 1. to assess the prevalence of synovitis and
effusion in knees without OA and no concomitant cartilage damage
and 2. to analyze if presence of baseline synovitis and effusion
in knees without radiographic OA predicts future tibio-femoral (TF)
cartilage loss.
Methods: The Multicenter Osteoarthritis (MOST) Study is a lon-
gitudinal observational study of subjects with OA or at risk of de-
veloping OA. The MRI protocol included axial and sagittal proton-
density weighted fat-suppressed fast spin echo sequences and a
coronal STIR sequence. MRI was performed at a 1.0 T extremity
system (ONI Medical Systems, OrthOne™). MRIs were assessed
semiquantitatively according to the WORMS scoring system. Only
knees without radiographic OA (Kellgren Lawrence grades 0 and 1)
and no baseline TF cartilage damage as deﬁned by MRI (WORMS
cartilage score of 0 in all 10 TF compartments) were included. A
synovitis-surrogate of signal changes in the infrapatellar and inter-
condylar areas of Hoffa’s fat pad, and effusion were both scored
from 0-3. Presence of deﬁnite synovitis and effusion was deﬁned
as any grade ≥ 2. Knees with scores of either 0 or 1 were
Abstract 400 – Table 1. Longitudinal association between baseline synovitis and effusion and cartilage status at 30-months follow-up
Synovitis and effusion at baseline (514 knees) Cartilage status at follow-up Crude OR (95% CI) Adjusted OR* (95% CI)
No cartilage loss (n=377) Cartilage loss (n=317)
Synovitis absence (grades 0 and 1) (N=467) 348 (74.5%) 119 (25.5%) 1.0 (reference) 1.0 (reference)
Synovitis presence (maximum grade ≥2) (N=47) 29 (61.7%) 18 (38.3%) 1.4 (0.7–2.7) 1.0 (0.5–2.1) p=0.89
Effusion absence ((grades 0 and 1) (N=461) 352 (76.4%) 109 (23.6%) 1.0 (reference) 1.0 (reference)
Effusion presence (grade ≥2) (N=53) 25 (47.2%) 28 (52.8%) 3.4 (1.9–6.2) 2.7 (1.4–5.1) p=0.002
*Results adjusted for baseline effusion, synovitis, patellofemoral cartilage damage, meniscus damage, meniscus extrusion, body mass index, age, gender, malalign-
ment, bone marrow lesions.
the reference. Logistic regression was used to estimate the risk
of cartilage loss at follow-up. Cartilage loss was deﬁned as an in-
crease of at least a 0.5 grade (subtle within-grade progression, that
did not fulﬁll the criteria of a full-grade change) in any subregion.
Adjustment was performed for possible confounders of future tibio-
femoral cartilage damage, i.e. baseline effusion in the synovitis
model, baseline synovitis in effusion model, patellofemoral carti-
lage damage, meniscus damage, meniscal extrusion, body mass
index (BMI), age, gender, malalignment, bone marrow lesions.
Results: 514 knees (1 knee per patient) were included (55.6%
women, mean age 60.1±7.2, mean BMI 29.1±4.5). 47 (9.1%)
knees showed synovitis, and 53 (10.3%) presented with joint
effusion at baseline, 137 (26.7%) knees exhibited cartilage loss
during follow-up. After adjustment, baseline synovitis was not
associated with an increased risk of cartilage loss at follow-
up (adjusted odds ratio 1.0 [95% conﬁdence intervals 0.5-2.1,
p=0.89]). Knees with baseline effusion had an increased risk for
cartilage loss (adjusted odds ratio 2.7 [95% conﬁdence intervals
1.4-5.1, p=0.002]).
Conclusions: Baseline synovitis in knees without radiographic
OA, as assessed on non-enhanced MRI, does not predict car-
tilage loss, but joint effusion. However, assessment of baseline
synovitis on contrast-enhanced MRI might yield different results.
Baseline effusion, which reﬂects synovial activation, predicts struc-
tural progression in subjects without radiographic OA.
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Purpose: Subchondral cyst-like lesions (SCs) represent a com-
mon ﬁnding in knee osteoarthritis (OA), but their etiology is con-
troversial. The aim of this study was to assess the association
of prevalent bone marrow edema-like lesions (BMLs) and full-
thickness cartilage loss with incident SCs in the same subregion
after 30 months, in order to evaluate the bony contusion vs.
synovial ﬂuid intrusion theories of SC formation.
Methods: The Multicenter Osteoarthritis (MOST) Study is a NIH-
funded longitudinal observational study of individuals who have
or are at risk for knee OA. All subjects with available baseline
(BL) and 30-months follow-up (FU) MRIs were included. MRI
was performed at a 1.0 T extremity system, including axial and
sagittal proton density-weighted fat suppressed and coronal STIR
sequences. BL and FU MRIs were read using the semiquantitative
WORMS system by two experienced musculoskeletal radiologists.
The tibiofemoral and patellofemoral joints were subdivided in 14
